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Foreword

Thisisabook of quotations and comments about air power, war, and military matters.

But it would be a great mistake to simply read the quotes and take them literally. Each
selection presents a picture that you can look at again and again. Taken together, different views
of the same subject matter are like a drafter's plans. they can make either an interesting
multiple-view description of the subject or a puzzle.

Even a hundred books couldn't give a complete picture of air power and war. What this book
attempts to do is present a mosaic—a big, grainy picture of military air power that gains value
as you step back from it and achieve perspective. And like a mosaic, this picture fillsin only as
you fit each piece with the others.

Readers who are just embarking on a serious study of the military profession will find food
for thought here; the more advanced student should find afeast. You are invited to read, reflect,
enjoy, and appreciate, so you may apply your understanding when called to do so.

DENNIS M. DREW, Col, USAF
Director
Airpower Research Institute



The Challenge

Know and use al the capabilities in your airplane. If you don't, sooner or later, some guy who
does use them all will kick your ass.
Dave ("Preacher") Pace, quoted in Robert L. Shaw's Fighter Combat

Comparethisto:

Every art has its rules and maxims. One must study them: theory facilitates practice. The
lifetime of one man is not long enough to enable him to acquire perfect knowledge and
experience. Theory helps to supplement it; it provides a youth with premature experience and
makes him skillful also through the mistakes of others. In the profession of war the rules of the
art are never violated without drawing punishment from the enemy, who is delighted to find us
at fault.

Frederick the Great

Frederick was writing for infantrymen and for national military authorities at the same time.
But his principal ideas will hold for those who fly, support, and command the aerospace plane.
The selections in this book compel many questions including:

- Isaparticular lesson of war equally valid at all scales, from the individual engagement to
national policy and strategy?

- What creates uncertainties and friction in war? How big or important are they?
- Aretherereal constantsin war?

- What does any picture of war 1ook like from an enemy's viewpoint? From different levels or
scales?



INTRODUCTION



Orientation

Military Air Power contains brief statements on air power and war. Because these statements
are short, their full meaning is absent. The full original texts support, qualify, and often modify
these short selections.

WARNING

The short selections that make up Military Air Power are not
intended to represent current doctrine or policy. In fact, many were
included for their irony or bombast.

A selected bibliography of books concludes this volume. Professional magazines, such as the
Airpower Journal, provide current and emerging ideas for study and growth, amplifying the
continuities of war with contemporary meanings.

Regardless of Air Force Specialty Code, we must understand the overall purposes of military air
power and then see how our individual duties support those purposes.
Col Keith W. Geiger in Airpower Journal, Fall 1987

He believed, first, that supervisors and associates must recognize the importance of each man's
job or task, aswell as of the man himself.
Harry R. Borowski on Gen Curtis E. LeMay's principles of leadership



On Brevity

The primary virtue of extracts is convenience; their primary hazard is oversimplifying complex
things--for example, war.

As one veteran Isragli pilot said after the June 1982 air campaign over Lebanon in response to
American questions about how much doctrine the Isragli Air Force had written down, "Yes, we
have books. But they are very thin."

Barry D. Watts and James 0. Hale in Air University Review, 1984

WARNING

It isagood thing for an uneducated man to read books of

guotations.
Sir Winston Churchill

The Checklist is not a substitute for the full text of the Flight
Manual.

Stan Eval ("famous aviator")

Another problem s that short statements become slogans, which are easy to repeat and may
gain a hypnotic quality.

Adherence to dogmas has destroyed more armies and cost more battles than anything in war.
J. F.C. Fuller



About Frederick the Great and Brevity
Sr Charles Napier wrote his brother fromthe field:

| have found Frederick of Prussias Instructions very useful. | cannot tell how, except that they
are practical . . . and they are in one little volume, whereas | have to hunt through your six
volumes, and Napoleon's nine, which are therefore useless to me; for | cannot carry them, and
would not have time to hunt out passages. . . . Jomini is too voluminous, the Archduke Charles
is better, but not altogether what | want and mean; Fred is the man.

Quoted by Jay Luvaasin Frederick the Great on the Art of War

It would further human knowledge if, instead of writing new books, we would apply ourselves to
making decent extracts from those that are already in existence. Then one would hope to avoid
wasting his time by reading.

Frederick the Great

CAUTION

Frederick the Great's writings fill thirty books.

NOTE: The most pertinent of Frederick's books is his Instructions to His Generals. Frederick is
full of practical advice that echoes the ideas of Sun Tzu, Clausewitz, and twentieth-century
airmen. Napier was referring to Frederick's Instructions to His Generals in the letter above.



Assumptions

A modern, autonomous, and thoroughly trained Air Force in being at all times will not alone be
sufficient, but without it there can be no national security.
H. H. ("Hap") Arnold

Knowledgeis power.
Francis Bacon

Fortune favors the prepared mind.
L ouis Pasteur

Commanders and subordinates on the battlefield [need] a set of shared assumptions that enable
them to know intuitively what others might be doing under the confused pressures of combat.
Williamson Murray

In other words, the more Air Force professionals share a common baseline of knowledge about
the profession of war, and the better that baseline is, the more we can work effectively to
achieve common objectives without wasted effort.



Purpose

War is not an affair of chance. A great deal of knowledge, study, and meditation is necessary to
conduct it well.
Frederick the Great

No study is possible on the battlefield.
Ferdinand Foch

Many commanding generals spend their time on the day of battle in making their troops march
in astraight line, in seeing that they keep their proper distances, in answering questions which
their aides de camp come to ask, in sending them hither and thither, and in running about
themselves. In short, they try to do everything and, as a result, do nothing. How does this
happen? It is because very few men occupy themselves with the higher problems of war. They
pass their lives drilling troops and [come to] believe that this is the only branch of the military
art. When they arrive at the command of armies they are totally ignorant, and, in default of
knowing what should be done, they do only what they know.
Maurice de Saxe

War isamatter of vital importance to the State, the province of life or death, the road to survival
or ruin. It is therefore mandatory that it be thoroughly studied .
SunTzu

When blows are planned, whoever contrives them with the greatest appreciation of their conse-
guences will have a great advantage.
Frederick the Great



Scope

The military student does not seek to learn from history the minutiae of method and technique.
In every age these are influenced by the characteristics of weapons currently available and the
means at hand for maneuvering, supplying, and controlling combat forces. But research does
bring to light those fundamental principles, and their combinations and applications, which, in
the past, have produced success.

Douglas MacArthur

Officers no longer look upon history as a kind of dust heap. . . . They go to it as a mine of
experience where alone the gold is to be found, from which right doctrine—the soul of war—
can be built up.

Julian Corbett

A wise man learns from his experience; awiser man learns from the experience of others.
Confucius

It isright to be taught, even by an enemy.
Ovid

There is only one method of fitting our intellects to be ready for war, and that is by studying the
history of air warfare, and by no means should we neglect naval and land warfare.
"Squadron Leader"

NOTE: "Squadron Leader" was the pen name of the author of Basic Principles of Air Warfare, a
1927 classic with the subtitle The Influence of Air Power on Sea and Land Strategy.



Sdlection of Materials

Read not the Times; read the Eternities.
Henry David Thoreau

As anation we were not prepared for World War I1. Yes, we won the war, but at aterrific cost
in lives, human suffering, and material, and at times the margin was narrow. History alone can
reveal how many turning points there were, how many times we were near losing, and how our
enemies mistakes often pulled us through. In the flush of victory, some like to forget these
unpalatable truths.

"Hap" Arnold

History is not kind to nations that go to sleep. Pearl Harbor woke us up and we managed to win,
although we are aready forgetting the dark days when victory was uncertain, when it looked as
though the scales might be tipped the other way.

George C. Kenney, 1950

While mankind's oldest histories are of wars, air power has added a significantly different
element to the conduct of war in this century. The largest use of air power in war, and its most
varied and complicated application, occurred in World War 11. The pressure of significant
enemy successes forced air commanders to discard prewar dogma, freeing air operations from
their prewar subordinate status, and forging flexible, capable air forces. World War Il was
fought against strong, well-led and well-equipped air forces, and it is well documented.
Inevitably, this volume leans heavily on World War 11 sources.
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AlIR POWER

We have the enemy surrounded. We are dug in and have overwhelming numbers. But enemy
airpower is mauling us badly. We will have to withdraw.
Japanese infantry commander, situation report to headquarters, Burma, World War I1.

Air Power Theories

There has been a tendency to over-emphasize long-range bombardment, and to ignore the
versatile application of air power. Our Air Forces were used for any mission considered
important, at any given moment. Especialy misleading is the distinction made between strategic
and tactical air forces. That distinction is not valid in describing the use of air power as a whole,
day after day.

For instance, the primary mission of the strategic air forces was to destroy the enemy's war
industries, to deprive him of means to fight. But these same bombers, and their fighter escorts of
the strategic air forces, constituted the heaviest striking power at General Eisenhower's command
to sweep the Luftwaffe from the air, to isolate German ground forces from reinforcements and
supplies, and to spark the advance of our ground troops by visual and radar cooperation.

Carl ("Tooey") Spaatz

General Spaatz had a "complete” view of air power, free of artificial constraints, mandatory
prescriptions, or absolutes. All useful ideas from the many theorists of the differing schools
contribute to a pragmatic, unfettered, and "complete” view or theory of air power.

If we should have to fight, we should be prepared to do so from the neck up instead of from the
neck down.
Jmmy Dooalittle

Air power isindivisible. If you split it up into compartments, you merely pull it to pieces and
destroy its greatest asset--its flexibility.
Field Marshal Bernard Montgomery

Air power isthe ability to do something in the air.
Billy Mitchell

Air power islike poker. A second-best hand is like none at all--it will cost you dough and win
you nothing.
George Kenney

Air power aone does not guarantee America's security, but | believe it best exploits the nation's
greatest asset--
our technical skill.

Hoyt S. Vandenberg



It may be said that Douhet was the theorist of air power, Mitchell the publicist and catalytic
agent, and Trenchard the organizational genius.
Harry H. Ransom



The Nature of Air Power

Once the command of the air is obtained by one of the contending armies, the war must become
aconflict between a seeing host and one that is blind.
H.G. Wdls

Intheair all directions lead everywhere.
H. G. Wells

Neither the Army nor the Navy is of any protection, or of very little protection, against aerial
raids.
Alexander Graham Bell

The first important difference between air forces and armies is that, within his tactical range, the
airman is independent of lines of communication and has no flanks. The only other important
difference between armies and air forcesisthat an air force is not committed to any one course of
action.

J. C. Slessor

Because of its independence of surface limitations and its superior speed the airplane is the
offensive weapon par excellence.
Giulio Douhet

The measure of airpower isthe ability of anation to exploit airspace for its own purposes--and in
wartime to deny it to an enemy.
Adm Arthur Radford

Assumptions regarding basic features of war in the medium of air space are: the primacy of air
superiority; the unity of air power; criteria for the selection of targets for attack; the factors of
range, base vulnerability, and selection of firepower; the crucial relationship between offense and
defense; and air forces as a deterrent to enemy initiative.

Eugene M. Emme

Air power can either paralyze the enemy's military action or compel him to devote to the defense
of his bases and communications a share of his straitened resources far greater than what we need
in the attack.

Winston Churchill

Aerial forces menace all the territory comprised in their radius of action. They can set off from
different points and arrive "en masse" on a chosen point. They lend themselves to the offensive
because they leave the adversary, until the last moment, in uncertainty as to their objective.

A. Vauthier, paraphrase of Douhet



The air ocean and its endless outer space extension are one and indivisible, and should be
controlled by a single homogeneous force.
Alexander P. de Seversky

The very flexibility of air forces makes true cooperation essential. Air forces, at short notice, can
be switched from one sort of target to another and, within limits, from one type of operation to a
quite different type. There is, therefore, a constant temptation to use them piecemeal to meet an
immediate requirement, rather than to use them on a long-term joint plan, and to utilize their
flexibility in the method of achieving a consistent aim which is an integral part of our
government's policy and of our strategy to implement that policy.

J. C. Slessor

Every soldier generally thinks only asfar as the radius of action of his branch of the service and
only as quickly as he can move with his weapons.
Luftwaffe Gen Karl Koller

If we lose the war in the air we lose the war and lose it quickly.
Field Marshal Montgomery



Elements of Air Power

Air power isthe total aviation activity--civilian and military, commercial and private, potential as
well as existing.
"Hap" Arnold

The air power of anation iswhat it actually has today. That which it has on the drafting board
cannot become its air power until five years from now.
Frank M. Andrews

| have flown in just about everything, with all kinds of pilots in all parts of the world--British,
French, Pakistani, Iranian, Japanese, Chinese--and there wasn't a dime's worth of difference
between any of them except for one unchanging, certain fact: the best, most skillful pilot had the
most experience.

CharlesE. ("Chuck") Y eager

Why can't they buy just one airplane and take turns flying it?
Calvin Coolidge

Air power is a complex of at least fifteen different elements, each of which must be considered
indispensable. The relative importance of each must be variable, yet the absence of any one must
endanger control of the air or prevent its exploitation. . .. The fifteen elements are:

Raw materials and fuel
Industrial potential, tool reserves, and high rate of technological progress
Bases and protective forces
Communications and Electronics
Logistics and supplies
Auxiliary services
Airborne forces
Guided missiles and atomic weapons
Aircraft
Manpower
Training
Morae
Intelligence
Research and Inventiveness
Tactics-- Strategy--Planning

Stefan T. Possony



" Complete' Usesof Air Power

While many air power theorists concentrated on specific applications of aircraft to war,
the weight of history appears to emphasize air power's flexible application as much as the
successes of individual missions.

[World War 11] showed beyond all cavil that airpower, especialy when applied as widely and in
as many directions as the United States could [apply it], dominated surface warfare.
David Maclsaac

There was no line of cleavage between strategic and tactical air forces. It was over-all effort,
uniting all types of aircraft, coordinated for maximum impact.
‘Tooey" Spaatz

The four principles of air power that | set out were:

To obtain mastery of the air, and to keep it, which means continually fighting for it.
To destroy the enemy's means of production and his communications by strategic bombing.
To maintain the battle without any interference by the enemy.
To prevent the enemy being able to maintain the battle.
Air Marshal Hugh Trenchard

pODNPE

Once real mastery of the air was obtained, all sorts of enterprises would become easy. All kinds
of aeroplanes could comeinto play.
Winston Churchill

Air power had a mighty vindication in World War [1. But it was Mitchell's conception of it--
anything that flies--rather than Douhet's that was vindicated.
Bernard Brodie

The single clear lesson of World War |l was that the visionaries were correct that all future
warfare would be dominated from the air. They agreed on that. What they argued about was just
how airpower would dominate surface warfare.

David Maclsaac

It was not appreciated, and has scarcely been appreciated today, that the fighting power of an
army is the product and not the sum of the arms composing it.
J.F.C. Fuller

A nation may have every other element of air power but still 1ag behind if its government has no
real urge to insure its future development. The attitude and actions of government will fully
determine the size of our military air establishment, and greatly affect the efficiency of our civil
air establishment, our aeronautical industry and facilities--hence our air power in being.

John C. Cooper



GENERAL ARNOLD'S FUNDAMENTAL PRINCIPLES
OF AIR POWER

Throughout the war, | tried to have the Air Force operate under certain
fundamental principles:

1. The main job of the Air Force is bombardment: large formations of
bombardment planes must hit the enemy before the enemy hits us. In short, the
best defense is attack.

2. Our planes must be able to function under al climatic conditions from the
North Pole to the South Pole.

3. Daylight operations, including daylight bombing, are essential to success, for
it is the only way to get precision bombing. We must operate with a precision
bombsight--and by daylight--realizing full well that we will have to come to al
decisive combat with the enemy Air Force.

4. We must have highly developed, highly trained crews working together as al
team--on the ground for maintenance and in the air for combat.

5. In order to bring the war home to Germany and Japan, and deprive them of the
things that are essential for their war operations, we must carry our strategic
precision bombing to key targets, deep in the enemy territory, such as airplane
factories, il refineries, steel mills, aluminum plants, submarine pens, Navy yards,
etc.

6. In addition to our strategic bombing, we must carry out tactical operations in
cooperation with ground troops. For that purpose we must have fighters, dive
bombers, and light bombers for attacking enemy airfields, communications
centers, motor convoys, and troops.

7. All types of bombing operations must be protected by fighter airplanes. This
was proved to be essentia in the Battle of Britain, and prior to that our own
exercises with bombers and fighters indicated that bombers alone could not elude
modern pursuit, no matter how fast the bombers traveled.

8. Our Air Force must be ready for combined operations with ground forces,
and with the Navy.

9. We must maintain our research and development programs in order to have
the latest equipment it was possible to get, as soon as it was possible to get it.

10. Air power is not made up of airplanes alone. Air power is a composite of
airplanes, air crews, maintenance crews, air bases, air supply, and sufficient
replacements in both planes and crews to maintain a constant fighting strength,
regardless of what losses may be inflicted by the enemy. In addition to that, we
must have the backing of a large aircraft industry in the United States to provide
al kinds of equipment, and a large training establishment that can furnish the
personnel when called upon.

Source: Extracted from General Arnold's Global Mission, 290-91.




Objectives of Air Power Employment

The early theorists explored the ways in which air power could contribute to or decide the
outcome of war. The various theories focused on political, economic, and psychological
objectives, on theater maneuver, and on neutralizing opposing air and surface forces.

Objectives vary considerably in war, and the choice of them depends chiefly upon the aim
sought, whether the command of the air, paralyzing the enemy's army and navy, or shattering the
morale of civilians behind the lines. This choice may therefore be guided by a great many
considerations--military, political, social, and psychological .

Douhet



Economic and Political Objectives

Differences between air power theories reveal cultural differences. For example a writer
concerned with defending the nation from air attack will tend to understand the country's
vulnerabilities and expect the same vulnerabilities to apply in another nation even though
different cultures may not share the same priorities.

The Strategic Theory postulates that air attack on internal enemy vitals can so deplete specific
industrial and economic resources, and on occasion the will to resist, as to make a continued
resistance by the enemy impossible.

To accomplish the strategic purpose, it is necessary to destroy only a small portion of
industry, probably not more than a fraction of the total required to conduct modern warfare on a
large scale.

It is conceivable that there will always be one industry, such as the oil industry in Germany,
S0 necessary to all phases of the national war-making ability that its destruction would be fatal to
the nation .

"Hap" Arnold

[In World War 1] air raids on both sides caused interruptions to production and transportation out
of all proportion to the weight of bombs dropped.
Edward Meade Earle

The flexibility which the range of aircraft gives to air forces permits concentrated effort against a
particular target system or complex without need for concentration against a particular target of
the system; hence the enemy is unable to keep his defenses in one geographical area.

Air University Manual 1,1951

A modern state is such a complex and interdependent fabric that it offers atarget highly sensitive
to a sudden and overwhelming blow from the air.
B. H. Liddell Hart

Target systemsfor air attack may be broadly divided into two classes: point targets and common
denominators.

1. Key points are vulnerable parts of the industrial or military structure, the destruction of
which might wreck the whole.

2. Common denominator targets . . . railways, canals, power plants, iron and steel plants, oil:
probably dispersed geographically, but destruction of which would collectively affect the whole
war effort.

Air Chief Marshal Sir Arthur Tedder

Strategic air assault is wasted if it is dissipated piecemeal in sporadic attacks between which the
enemy has an opportunity to readjust defenses or recuperate.
"Hap" Arnold



The advocates of all-out air-power maintain that area destruction and mass annihilation can
effectively destroy the war potential of the adversary and lower his strength and will to continue
the struggle. It should be remembered, however, that the objective of war is the exercise of
effective control over the political elite of the state to enforce a political decision.

S.T.Das



Psychological Effects

Air power has had enormous psychological impact on the battlefield and has been
particularly influential when first introduced. In a war that is primarily psychological, air power
objectives can be selected for maximum impact on a particular group of people.

Air power is, above all, a psychologica weapon--and only short-sighted soldiers, too battle-
minded, underrate the importance of psychological factorsin war.
Liddell Hart

As there was no defence, the two airships hovered low over the city, and one could see the gleam
of light each time a trapdoor opened to drop a bomb. The moral effect of that undisturbed attack
was so great that every time the sirens sounded, in the weeks that followed, thousands of the
population streamed out into the surrounding countryside.

Personal account of aZeppelin raid by Liddell Hart

Every reliable report from those capitals tells of the mounting fear that seized upon the
population: the fear of being bombed from the air. The fear of the unknown is ever more potent
than the fear of a known thing which may be weighed and measured and resolutely faced.

George Fielding Eliot

It is not so much the existence of amilitary establishment that determines a people's will to resist

as it is their confidence in it, as witness the collapse of Japan while still armed with effective

ground forces numbering over three million. In other words, the will of a nation to resist is not

always dependent on armed strength, but rather upon its belief in its chances for political success.
Dae 0. Smith

Loss of hope, rather than loss of life, is the factor that really decides wars, battles, and even the
smallest combats. The all-time experience of warfare shows that when men reach the point where
they see, or fedl, that further effort and sacrifice can do no more than delay the end, they
commonly lose the will to spin it out and bow to the inevitable.

Liddell Hart

It is improbable that any terrorization of the civil population which could be achieved by air
attack would compel the Government of a great nation to surrender. In our own case, we have
seen the combative spirit of the people roused, and not quelled, by the German air raids.
Therefore, our air offensive should consistently be directed at striking the bases and
communications upon whose structure the fighting power of his armies and fleets of the sea and
air depends.

Winston Churchill, 1917

[During the Spanish Civil War] both the Fascists and Republicans were fighting for control of
the country and, as aresult, the destruction of cities and production facilities by either belligerent
would have produced for the attacker an immediate advantage and a subsequent liability in the
event of victory directly proportional to the success of the attack.

"Tooey" Spaatz



Control of the Air

Without a reasonable degree of air superiority, no air force can effectively assist land or sea
forces or strike at the enemy's war potential.
Lord Tedder

The major thesis held by Trenchard and Mitchell, as well as Seversky, was that command of the
air isof first priority to any military successin war.
Dae 0. Smith

Air control can be established by superiority in numbers, by better employment, by better
equipment, or by a combination of these factors.
"Tooey" Spaatz

After all, the great defence against aerial menace is to attack the enemy's aircraft as near as
possible to their point of departure.

Winston Churchill, memo of 5 September 1914, proposing a combined offensive and
defensive counterair campaign

After Big Week, Spaatz, who commanded the United States strategic air forces, sensed that air
superiority had been wrenched from the enemy. In the space of six days, massive and deep
penetrations had been made to fifteen large industrial areas by some six thousand bombers.
Allied losses were far less than had been expected, amounting to about six per cent for the six
day battle. As a consequence, Allied morale soared while enemy morale plummeted.

Dae 0. Smith

The first and absolute requirement of strategic air power in this war was control of the air in
order to carry out sustained operations without prohibitive losses.
"Tooey" Spaatz

One genera inference to be drawn has been that in twentieth-century war, defeat will almost
always be avoided (and outright victory likely gained) by the side that has secured air superiority.
Indeed, a more comprehensive perusal would probably show that virtually the only exceptions
concern counterinsurgency warfare.

Neville Brown

The future battle on the ground will be preceded by battle in the air. This will determine which of
the contestants has to suffer operational and tactical disadvantages and be forced throughout the
battle into adopting compromise solutions.

German Gen Erwin Rommel

To use afighter as a fighter-bomber when the strength of the fighter arm is inadequate to achieve
air superiority is putting the cart before the horse.
Adolf Galland



Air Power and M aneuver

The primary objective of Allied forces in the Southwest Pacific is to advance our own network of
air bases deep into the Japanese perimeter.
"Hap" Arnold

Movement is the essence of strategy. This is true even though strategy is not confined to the
military art: the implementation of every political decision requires movement. It may be
messages that move, or men, or money, or munitions.

Stephen B. Jones

Air strategy begins with airplane ranges. Airplane ranges determine the location of bases. The
proximity to the target of the bases under one's control fixes the weight and rhythm of the attack.
"Tooey" Spaatz

The Americans, with minimum losses, attacked and seized a relatively weak area, constructed
airfields, and then proceeded to cut the supply lines to troops in that area. The Japanese Army
preferred direct assault, after German fashion, but the Americans flowed into our weaker points
and submerged us, just as water seeks the weakest entry to sink a ship. We respected this type of
strategy for its brilliance because it gained the most while losing the least.

Lt Col Matsuichi lino, Japanese Eighth Area Army

Strange as it may seem, the Air Force, except in the air, is the least mobile of al the Services. A
squadron can reach its destination in a few hours, but its establishment, depots, fuel, spare parts,
and workshops take many weeks, and even months, to develop.

Winston Churchill

When the United States forces first landed in North Africa, there were nine airdromes that our
planes could use. Within afew months there were a hundred. Mud, and later dust, were the worst
problems. With the Axis on the run, airfields were built even faster. One request was received to
build several airfieldsin the Sbeitla sector; seventy-two hours later, al were in use.

"Hap" Arnold

| had ocular proof of the advantage to be derived from such observations. . . . An observer is

doubtless more at his ease in a clock-tower than in a frail basket floating in mid-air, but steeples

are not always at hand in the vicinity of battlefields and they can not be transported at pleasure.
Henri Jomini



LORD TEDDER'S PRINCIPLES OF AIR WARFARE

In June 1942 after the British victory at El Alamein, Air Marshad

Lord Tedder enunciated ten inviolable rules of air power. These principles
became the foundation upon which Allied tactical air doctrine would evolve at
the Casablanca Conference in January 1943. These ten principles were

1. Air power must be independent of land and sea forces.

2. The Army Headquarters in the field and the Air Headquarters must be
adjacent to each other. This close proximity will facilitate communication and
cooperation between the two services.

3. Every night the air and ground commanders must hold a joint staff
meeting to hash over problems and decide tomorrow's program. The close air
support and air interdiction campaigns can then be integrated into the ground
commander's overall concept of operations.

4. Radar is very important to air and land forces. It should be located on
airfields so that fighters will not be caught on the ground and destroyed by a
surprise enemy attack.

5. The fighter plane is the basic weapon of an air force. It should be used for
the following missionsin this priority:

a. Fighter sweepsto clear the enemy out of the sky.

b. Escort for light and medium bombers.

c. Interception of enemy aircraft.

d. Asafighter bomber to provide CAS for ground forces.

6. Always assure quick communications between the Air Headquarters and the
Unit Commander. Air power is based on being at the right spot at the proper
time to destroy the enemy air and land forces. Quick communications are
essential to this flexible response by aircraft.

7. The entire air force should be commanded from an Advanced Headquarters
located close to the front lines.

8. Air power must have a simplified chain of command. Commanders should
restrict the number of people who report to them. These men should be directly
responsible for air operations. During the North African campaigns, Lord
Tedder had only six men report directly to him. This way his mind was not
bothered by trivial matters. These responsibilities he delegated to his key staff
members.

9. Intelligence is very important to an air or ground campaign. He had to
have the information coming in constantly, right where he could see it. His
Intelligence and Operations officers sat at adjoining desks and shared phone
lines to the units. Since the A-2 and A-3 sat side by side, Lord Tedder could
walk in and get any information he wanted, right on the spot.

10. Mohility is the key to successful air operations. He believed units should
be broken down, even to the squadron level, in a 50/50 ratio--each divided into
two parts, with each part self-maintaining in al departments. If independent
operations were needed, he employed a leap frog technique. The first element
would deploy to the front; when the next deployment occurred the second unit
would leap frog past the first unit to the front lines. The most forward element
would then become the command element to control the battle. He also




believed that units should be able to move within four hours and should deploy
to support its operations in isolation for three to four days.

These principles were incorporated into the training and doctrine of each Ninth
Air Force unit by Generals Brereton and Quesada. The British Army and Royal
Air Force aso incorporated these ideas into their doctrine after EI Alamein in
1942. Much of the Allied tactical air force success sprang from Lord Tedder's
ten crucial air power principles.




Interdiction and Attrition

Air power has consistently demonstrated its advantages in attacking surface forces at a time
and place of choice. This has permitted disruption, attrition, exhaustion, defeat in detail,
demoralization, and occasionally annihilation. Equally important, air power has created
conditions that helped cooperating surface forces to fight better, magnifying the payoff for the
operational investment, so to speak.

To have command of the air means to be able to cut an enemy's army and navy off from their
bases of operation and nullify their chances of winning the war.
Douhet

It is infrequently claimed that the maintenance of a favorable situation in the air is the principal
task of both bombers and fighters in the field. This is definitely not so. Air superiority isonly a
means to an end. The object of air superiority is the control of air communications, firstly for our
own use and secondly to deny it to the enemy. And the use we require is to "conduct operations
against an enemy"; and this, in a land campaign, means to break down the resistance of the
enemy army.

J. C. Slessor

The greatest secret of war and the masterpiece of a skillful general isto starve his enemy.
Frederick the Great

The idea that superior air power can in some way be a substitute for hard slogging and
professional skill on the ground is beguiling but illusory. Air support can be of immense value to
an army; it may sometimes be its salvation. But armies can fight--and not only defensively--in
the face of almost total air superiority.

J. C. Slessor

For our air offensive to attain its full effect, it is necessary that our ground offensive should be of
acharacter to throw the greatest possible strain upon the enemy's communications
Winston Churchill, 1917

Air interdiction and ground maneuver must be synchronized so that each complements and
reinforces the other. Synchronization is important because it can create a dilemma for the enemy
that has no satisfactory answer. His dilemmais this: if he attempts to counter ground maneuver
by moving rapidly, he exposes himself to unacceptable losses from air interdiction; yet if he
employs measures that are effective at reducing losses caused by air interdiction, he then cannot
maneuver fast enough to counter the ground component of the campaign.

Price T. Bingham

If the enemy has air supremacy and makes full use of it, then one's own command is forced to

suffer the following limitations and disadvantages:

e By using his strategic air force, the enemy can strangle one's supplies, especially if they have
to be carried across the sea.

e The enemy can wage the battle of attrition from the air.



e Intensive exploitation by the enemy of his air superiority gives rise to far-reaching tactical
limitations for one's own command.
Erwin Rommel

The argument has been advanced that the Air Force should be concerned with land objectives,

and the Navy with objectives on and over the water. That distinction is to deny the peculiar

quality of the air medium, the third dimension. The air isindivisible; it coversland and sea.
"Tooey" Spaatz

Control of the air was essential to every major military operation . Control of the air alowed
surface vessels to sail the seas as far as that control extended, even within range of enemy land-
based airplanes. Control of the air permitted amphibious landings at any point where that control
could be assured. Control of the air permitted close air support to ground forces, the effectiveness
of which was decisive wherever fully employed. Control of the air over lines of communications
[blocked enemy interdiction of them] and preserved them to ourselves. Control of the air over the
Japanese home islands permitted the destruction by long-range bombers of such of her industries
and cities as we chose to attack. The first objective of all commandersin the Pacific war, whether
ground, sea or air, whether American, Allied or Japanese, was to assure control of the air.
Orvil A. Anderson

Airpower has become predominant, both as a deterrent to war, and--in the eventuality of war--as
the devastating force to destroy an enemy's potential and fatally undermine hiswill to wage war.
Omar Bradley



Per sistence

The guiding principle of bombing actions should be this: the objective must be destroyed
completely in one attack, making further attack on the same target unnecessary.
Douhet

Douhet expressed an ideal that has rarely been possible.

Air battle is not decided in afew great clashes but over along period of time when attrition and
discouragement eventually cause one side to avoid the invading air force.
Dae 0. Smith

This process of imposing your will on an enemy, of reducing his ability to resist to the breaking

point, is rarely--in any war against a determined foe--a quick or ssmple one. Against a tough foe,

only the sustained application of military forces, not sporadic and intermittent attack, is effective.
Hanson Baldwin



Air Power Prophecy: ItsHazards

In order to assure an adequate national defense, it is necessary--and sufficient--to be in a position
in case of war to conquer the command of the air.
Douhet

The bomber will always get through.
Stanley Baldwin

Engines of war have long since reached their limits, and | see no further hope of any
improvement in the art.
Frontinus, 90 A.D.

Few people who know the work of Langley, Lilienthal, Pilcher, Maxim and Chanute but will be
inclined to believe that long before the year 2000 A.D., and very probably before 1950, a
successful aeroplane will have soared and come home safe and sound.

H. G. Wells, 1901
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The Nature of War

We can get to know war in the same way we can get to know the surface of the earth: if war
is considered as a huge expanse of terrain, we can see only small pieces of the terrain through
personal experience. Great military thinkers who spent their lives studying war only provide us
maps of the terrain they covered. Detailed maps of specific features—for example, air combat—
cover only portions of the terrain. The broad maps of writers such as Sun Tzu can only show us
war's big features. It's important, then, to keep in mind that we can study others' maps, but the
terrain of war defies perfect representation.

Five great enemies to peace inhabit with us-avarice, ambition, envy, anger, and pride. If those
enemies were to be banished, we should infallibly enjoy perpetual peace.
Petrarch

CAUTION

It is apparently not possible for another real war among the nations of Europe to
take place.
David Starr Jordan, 1914

We live in aworld where emergencies are always possible, and our survival may depend on our
capacity to meet emergencies. Having said that, it is necessary aso to say that emergency
measures-however good for the emergency—do not make good permanent policies. Emergency
measures are costly, they are superficial, and they imply that the enemy hastheinitiative.

John Foster Dulles

Soldiers usually are close students of tactics, but rarely are they students of strategy and
practically never of war.
Bernard Brodie

War is part of the intercourse of the human race.
War isthe province of danger, and therefore courage above al thingsisthe first quality of the
warrior.
War isthe province of physical exertion and suffering .
War isthe province of uncertainty. War isthe province of friction.
War demands resolution, firmness, and staunchness.
Chapter titlesto Ernest Hemingway's Men at War, quoting Clausewitz



Clausewitz on Policy and War

Now the first, the grandest, and most decisive act of judgment which the Statesman and General
exercises is rightly to understand in this respect the war in which he engages, not to take it for
something, or wish to make of it something, which by the nature of its relations it is impossible
for it to be.

The ultimate object of our wars, the political one, is not always quite a simple one.

The great point is to keep the overruling relations of both parties in view. Out of them a certain
center of gravity, a center of power and movement, will form itself, on which all depends.

Truth aloneis but a weak motive of action with men, and hence there is always a great difference
between knowing and action, between science and art.

Where no powerful motives press and drive, cabinets will not risk much in the game. The more
war becomes in this manner devitalized so much the more its theory becomes destitute of the
necessary firm pivots and buttresses for reasoning.

Where judgment begins, there art begins.
Clausewitz



War asArt and Science

The terrain of war is generally mapped using one of two "projections’: those of art and
science. As with other maps, detailed study of both projections leads to more complete
understanding of the terrain.

The science of war (knowledge).

The art of war (application of knowledge).
Wallace P. Franz and Harry G. Summers, notes in Army War College, Art of War
Colloquium Text

It is absolutely true in war, were other things equal, that numbers-whether men, shells, bombs,
etc.—would be supreme. Yet it is also absolutely true that other things are never equal and can
never be equal. There is aways a difference, and it is the differences which by begging to differ
so frequently throw all calculations to the winds.

J. F. C. Fuller

War belongs not to the province of Arts and Sciences, but to the province of socid life. It isa

conflict of great interests, which is settled by bloodshed, and only in that is it different from

others. It would be better, instead of comparing it with any Art, to liken it to business

competition, which is aso a conflict of human interests and activities; and it is still more like

State policy, which, again, can be looked upon as akind of business competition on a great scale.
Clausewitz

All the numerous applications of physics, chemistry, engineering, etc., which make up the
modern arsenal arein fact at the mercy of humans, the soldiers who use or direct them.
S.T.Das

War involves in its progress such a train of unforeseen and unsupposed circumstances that no
human wisdom can calculate the end. It has but one thing certain, and that is to increase taxes.
Thomas Paine

War and truth have a fundamental incompatibility. The devotion to secrecy in the interests of the
military machine largely explains why, throughout history, its operations commonly appear in
retrospect the most uncertain and least efficient of human activities.

Liddell Hart

If | always appear prepared, it is because before entering on an undertaking, | have meditated for

long and have foreseen what may occur. It is not genius which reveals to me suddenly and

secretly what | should do in circumstances unexpected by others; it is thought and preparation.
Napoleon

There is no other science where judgments are tested in blood and answered in the servitude of
the defeated, where the acknowledged authority is the leader who has won or who ingtills
confidence that he can win.



Bernard Brodie

War, like most things, is a science to be acquired and perfected by diligence, by perseverance, by
time, and by practice.
Alexander Hamilton

In war, situations are the products of mutually exclusive and incompatible wills. Thus, they are
practically always fluid
S. B. Griffith



Time and Space

Time is necessary to both belligerents, . . . the only question is: which of the two, judging by his
position, has most reason to expect special advantages from time?
Clausewitz

When you engage in actual fighting, if victory islong in coming, the men's weapons will grow
dull and their ardour dampened. Again, if the campaign is protracted the resources of the State
will not be equal to the strain. Thus, though we have heard of stupid haste in war, cleverness has
never been associated with long delays. There is no instance of a country having benefitted from
prolonged warfare.

SunTzu

Time is the condition to be won to defeat the enemy. Time ranks first among the three factors
necessary for victory, coming before terrain and support of the people. Only with time can we
defeat the enemy.

Ho Chi Minh

Space in which to maneuver in the air, unlike fighting on land or sea, is practically unlimited.
J. E. ("Johnnie") Johnson

At the outset of a war, time is the supreme factor. Do not let us forget that the aggressor is also
concerned with the time factor; he is ready, otherwise he would not have provoked armed
conflict; he inevitably hopes and plans for a quick decision, since no one would wish for a long
war if it could be avoided; moreover he wants a decision before his opponent has had time to
"turn his capacity into the new activities which war callsfor."

Lord Tedder

Go sir, galop, and don't forget that the world was made in six days. Y ou can ask me for anything
you like, except time.
Napoleon

A good plan executed now is better than a perfect plan next week.
George S. Patton

In peace time, differences of opinion may be allowed to go by the board without great harm

being done. . . . In war the case is different— chickens remorselessly and rapidly come home to

roost, errors can seldom be rectified (the enemy will see to that) and men'slives are at stake.
Field Marsha Sir William Robertson

Rapidity is the essence of war.
Sun Tzu

Thelast war is not modern, it is out of date.
At the same time there are factors that do not change, or only change very slowly. Geography
does not change-though its effect on military operations may be modified by technical changes.



Human nature does not change, and national characteristics and temperaments change but
slowly. Economic factors, generally speaking, change slowly.
Lord Tedder

But there is one element in relation to the flying machine that we are not producing, that we
cannot produce in an emergency, and that is the men. We can produce machines but not the
aviators. That takestime.

Alexander Graham Bell

Strategy isthe art of making use of time and space. Space we can recover; lost time, never.
Napoleon

He who can move twice as fast as his opponent doubles his operative time and thereby halves
that of his opponent.
J. F. C. Fuller

Time was his constant aly; he capitalized every moment, never pondered on it, and thereby
achieved his ends before others had settled on their means.
J. F. C. Fuller describing Alexander the Great



Strategy

The complexities of war continue to increase with technical developments. At the broadest
levels of military thought, "ideal” solutions to military problems are constrained by the realities
of political checks and balances, alliances, popular thought and feeling, and competing demands
for resources. Detailed study of strategy--plans and alter natives--creates the ability to perceive
opportunities where others see only problems.

Strategy is the employment of battle to gain the end in war; it must therefore give an aim to the
whole military action, which must be in accordance with the object of the war; in other words,
strategy forms the plan of the war.

Clausewitz

Tactics are concerned with doing the job "right,” higher levels of strategy are concerned with
doing the "right" job.
Dennis M. Drew and Donald M. Snow

While the horizon of strategy is bounded by war, grand strategy looks beyond the war to the
subsequent peace.
Liddell Hart

Throughout his life Alexander consistently subordinated strategy to policy, which is the essence
of grand strategy.
J.F. C. Fuller

The strategist is he who always keeps the objective of the war in sight and the objective of the
war is never military and is always political.
Alfred Thayer Mahan

The twin problems of modern warfare:
How to persuade the adversary to come to terms without inflicting on him such severe
damage as to prejudice all chances of subsequent stability and peace?
Under what circumstances can armed force be used, in the only way in which it can be
legitimate to use it, to ensure alasting and stable peace?
Michael Howard

The soundest strategy is to postpone operations until the moral disintegration of the enemy
renders the delivery of the mortal blow both possible and easy.
Vladimir |. Lenin

True economy of force is using the indirect approach to effect a psychological defeat without
engaging in actual combat.
Liddell Hart

In war the victorious strategist seeks battle after the victory has been won, whereas he who is
destined to defeat first fights and afterwards looks to victory.



Sun Tzu

We must perceive the necessity of every war being looked upon as a whole from the very outset,
and that at the very first step forward the commander should have the end in view to which every
line must converge.

Clausewitz

In Japan there was nothing that could be called grand or military strategy until a short time
before the outbreak of World War 1. There was little correlation between her national defense
theory and the strategic plans of the army and the navy. In [my opinion this] eventually resulted
in the calamity of Japan entering into her disastrous war.

Japanese historian Toshiyuki Y okoi;

it deserves mention that Japan's army and naval strategies were not well coordinated

Generally in war the best policy is to take a state intact; to ruin it is inferior to this. To capture
the enemy's army is better than to destroy it. To subdue the enemy without fighting is the acme
of skill. Thus, what is of extreme importance in war isto attack the enemy's strategy; next best is
to disrupt his alliances, next best is to attack his forces. The worst policy isto attack his cities; do
so only when there is no alternative.

SunTzu

Where the strategist is empowered to seek a military decision, his responsibility is to seek it
under the most advantageous circumstances in order to produce the most profitable result. Hence
his true aimis not so much to seek battle as to seek a strategic situation so advantageous that if
it does not of itself produce the decision, its continuation by battle is sure to achieve this.

Liddell Hart

He will win who knows when to fight and when not to fight.
He will win who knows how to handle both superior and inferior forces.
He will win whose army is animated by the same spirit throughout all the ranks.
He will win who, prepared himself, waits to take the enemy unprepared.
He will win who has military capacity and is not interfered with by the sovereign.
ictory liesin the knowledge of these five points.
SunTzu

<opONOPRE



Deterrence

To be prepared for war is one of the most effectual means of preserving peace.
George Washington

The expenses required to prevent awar are much lighter than those that will, if not prevented. be
absolutely necessary to maintain it.
Benjamin Franklin

It is customary in democratic countries to deplore expenditure on armament as conflicting with
the requirements of the social services. There is a tendency to forget that the most important
social service that a government can do for its peopleisto keep them alive and free.

J. C. Slessor

If anation values anything more than freedom, it will lose that freedom; and the irony of it is that
if itiscomfort or money that it values more, it will lose that, too.
Somerset Maugham

The responsibilities of an officer are quite analogous to those of a policeman or a fireman. The
better he performs his daily task, the less frequently does he have to take direct action.
George Patton

The great lesson to be learned in the battered towns of England and the ruined cities of Germany
is that the best way to win awar isto prevent it from occurring. That must be the ultimate end to
which our best efforts are devoted. It has been suggested—-and wisely so-that this objective is
well served by insuring the strength and security of the United States. The United States was
founded and has since lived upon principles of tolerance, freedom, and goodwill at home and
abroad. Strength based on these principlesis no threat to world peace. Prevention of war will not
come from neglect of strength or lack of foresight or alertness on our part. Those who
contemplate evil and aggression find encouragement in such neglect. Hitler relied heavily upon
it.
US Strategic Bombing Survey, Summary Report (Europe)

Were there a strategic exchange in which American forces responded poorly, for whatever
reason, America would be destroyed as a civilization—and so would the Soviet Union. If our
forces responded perfectly, then the result would be-America would be destroyed as a civilized
society, and so would the Soviet Union. The result of a nuclear war, regardless of the inefficiency
of either side in executing their attack, is massive destruction of both societies. We must build a
wider understanding of the importance of deterrence and the logic of building forces that deter
effectively . . . itisamajor undertaking. It will take years.
Larry Welch

If we are living in a world where either side can make a surprise attack upon the other which
destroys the latter's capability to make a meaningful retaliation, then it makes sense to be trigger-
happy with one's strategic air power. But if, on the other hand, the situation is such that neither



side can hope to eliminate the retaliatory power of the other, that restraint which was suicidal in
one situation now becomes prudence, and it is trigger-happiness that becomes suicidal.
Bernard Brodie

America must maintain a state of readiness for defense and counterattack. Thisis not just for the
sake of being prepared. Of equal or greater importance is the fact that the visibility of our
preparedness will deter attacks against us.

CurtisE. LeMay

Forces that cannot win will not deter.
Nathan F. Twining

The only war a nation can really win isthe one that never starts.
Hoyt Vandenberg

Deterrence is not just aircraft on alert and missilesin the silos. It is not defined by the size of the
defense budget. It is a product of both capability and credibility.
Jerome F. O'Malley

Deterrence now means something as a strategic policy only when we are fairly confident that the
retaliatory instrument on which it relies will not be called to function at all. Nevertheless, that
instrument has to be maintained at a high pitch of efficiency and readiness and constantly
improved, which can be done only at a high cost to the community and great dedication on the
part of the personnel directly involved.

Bernard Brodie

WARNING

A nation, regardless of its protestations, if it feels that its national
existence is threatened and that it is losing a war, will turn to any
weapon that it can use.

Walter Bedell Smith

There will always be time enough to die; like a drowning man who will clutch instinctively at a
straw, it is the natural law of the moral world that a nation that finds itself on the brink of an
abyss will try to save itself by any means.

Clausewitz

When you surround an army, leave an outlet free. Do not press a desperate foe too hard.
SunTzu



Friction, War's Resistant Medium

Everything is very simple in war, but the simplest thing is difficult. These difficulties accumulate
and produce a friction which no man can imagine exactly who has not seen war.
Clausewitz

If one has never personally experienced war, one cannot understand in what the difficulties
constantly mentioned really consist, nor why a commander should need any brilliance and
exceptional ability.

Clausewitz

Only the study of military history is capable of giving those who have no experience of their own
aclear picture of what | have just called the friction of the whole machine.
Clausewitz

It isadoctrine of war not to assume the enemy will not come, but rather to rely on one's
readiness to meet him; not to presume that he will not attack, but rather to make one's self
invincible.

Sun Tzu

There is no security on this earth; there is only opportunity.
Douglas MacArthur

War is composed of nothing but accidents, and though holding to general principles, a genera
should never lose sight of everything to enable him to profit from these accidents; that is the
mark of genius.

Napoleon

War is the realm of uncertainty; three quarters of the factors on which action in war is based are
wrapped in a fog of greater or lesser uncertainty. A sensitive and discriminating judgment is
called for: askilled intelligence to scent out the truth.

Clausewitz

Clausewitz framed the notion of friction in war in chapter 7, book 1, of On War. This three-
page-long chapter is essential reading for any military professional.



Oilsfor the Friction of War

Now is there, then, no kind of oil which is capable of diminishing this friction? Only one, and
that one is not always available at the will of the Commander or his Army. It is the habituation of
an Army to War.

Clausewitz

Clausewitz corrected the notion that habituation was the sole remedy for the friction of war
by prescribing leadership as a second remedy. Other remedies include: understanding war's
uncertainty, professional training, exercises that include friction, war games and thought
exercises, maintaining alternatives, maintaining reserves, plans that provide room for frictional
results, mental agility, organizational agility, clarity of purpose, judicious use of the initiative,
and the compound lubricants of mental clarity, originality, discipline, and doctrine.

If one can increase the fog and friction encountered by the enemy, the more likely it is that the
enemy will be defeated. Flexible plans with alternative objectives, counterintelligence,
disinformation deception, concealment, and campaigns to disrupt the enemy . . . can not only
lead to serious errors by the enemy on the battlefield, but can aso cause confusion and
uncertainty that lowers morale, saps aggressiveness, causes tentativeness, and undermines
initiative.

Dennis Drew and Donald Snow

The friction of war stems from the magnified results of fundamental uncertainties.

You will usually find that the enemy has three courses open to him, and of these he will adopt
the fourth .
Moltke, The Elder

For want of anail, the shoe was logt;

For want of a shoe, the horse was |ost;

For want of a horse, the rider was lost;

For want of arider, the battle was | ost.
Benjamin Franklin

The tiniest deviations at the beginning of a motion can lead to huge differences at later times—in
other words, miniscule causes can produce enormous effects after a certain time interval. Of
course we know from everyday life that this is occasionally the case; the investigation of
dynamical systems has shown us that thisistypical of natural processes.

Gert Eilenberger

Wars spring from unseen and generally insignificant causes, the first outbreak being often but an
explosion of anger.
Thucydides

In war, important events result from trivial causes.
Julius Caesar



A battle sometimes decides everything; and sometimes the most trifling thing decides the fate of
abattle.
Napoleon

In wars throughout history, events have generally proved the pre-hostilities calculations of both
sides, victor aswell asloser, to have been seriously wrong.
Bernard Brodie

All action in war is directed on probable, not certain, results. Whatever is wanting in certainty
must always be left to fate, or chance, call it which you will. We may demand that what is so |eft
should be as little as possible, but only in relation to the particular case-that is, as little as
possible in this one case, but not that the case in which the least is left to chance is always to be
preferred. That would be an enormous error. There are cases in which the greatest daring is the
greatest wisdom.

Clausewitz



Uncertainty and the Art of Circumstances

The most important thing is to have a flexible approach. . . . The truth is no one knows exactly
what air fighting will be like in the future. We can't say anything will stay asit is, but we also
can't be sure the future will conform to particular theories, which so often, between the wars,
have proved wrong.

Robin Olds

To refrain from intercepting an enemy whose banners are in perfect order, to refrain from
attacking an army drawn up in calm and confident array—thisisthe art of studying circumstances.
Sun Tzu

Do not swallow a bait offered by the enemy.
Sun Tzu

In his many battles his tactical genius is apparent in the lightning-like speed with which he
adapted his actions to novel circumstances.
J. F. C. Fuller on Alexander the Great

Whether or not air power, despite being cast in an ancillary role, should attempt to pursue an
independent strategy conforming to its own conception of the need of the forces it is supporting
is a big question which ought to be left to speciaists. It involves the old and much-debated
question of close support versus interdiction, about which there has been much doctrinaire
argument. The Korean experience and the campaigns of World War 11 suggest that the issue is
affected most by the circumstances of the occasion.

Bernard Brodie

The carrying out of a plan, from its very beginning to the conclusion of an operation, is another
process of knowing the situation; i.e., the process of putting it into practice. In this process, there
is need to examine anew whether the plan corresponds with the actualities. If the plan does not
correspond or does not fully correspond with them, then we must, according to fresh knowledge,
form new judgments and make new decisions to modify the original plan in order to meet the
new situation.

Mao Tse-tung

It is above all necessary that a general should adopt a role proportionate to his capacity, a plan
that he feels himself able to follow out methodically amidst dangers, surprise, friction, accidents
of all sorts.

Jean Colin

The truths of war are absolute, but the principles governing their application have to be deduced
on each occasion from the circumstances, which are always different.
Winston Churchill

Onefallsinto afeeling of security by mental laziness and through lack of calculation concerning
the intentions of the enemy.



To proceed properly it is necessary to put oneself in his place and say: What would | do if |
were the enemy? What project would | form? Make as many as possible of these projects,
examine them all, and above all reflect on the means to avert them. But do not let these
calculations make you timid. Circumspection is good only up to a certain point.

Frederick the Great
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| mpact

Victory smiles upon those who anticipate the changes in the character of war, not upon those
who wait to adapt themselves after the changes occur.
Douhet

In this increasingly competitive, often hostile and rapidly changing world, Americans seem to
have only one real choice. Clearly our national well-being cannot be based on unlimited raw
materials or on unlimited manpower and cheap labor. Rather it must be based on our ability to
multiply and enhance the limited natural and human resources we do have. Technology thus
appears to offer us our place in the sun—the means to insure our security and economic vitality.

Dr Macolm Currie

Y et there are dangers in alowing oneself to become mesmerized by technological promise. It is
often much easier to make technological decisionsthan it isto make social or political decisions.
Jonathan Alford

It may be said that warfare has acquired a new phase-technological war. In the past, research and
development were only preparation for the final and decisive testing of new systems in battle.
Today the kind and quality of systems which a nation develops can decide the battle in advance
and make the final conflict a mere formality—or can
bypass conflict altogether.

Bernard Schriever

In the development of air power, one has to look ahead and not backward and figure out what is
going to happen, not too much what has happened.
Billy Mitchell

So long as there remains a substantial period (often up to ten years) between the inception of a
new weapon system and its deployment, even the very latest weapons are out of date in terms of
what technology could deliver.

Jonathan Alford

The first essential of the airpower necessary for our national security is preeminence in research.
The imagination and inventive genius of our people-in industry, in the universities, in the armed
services, and throughout the nation—must have free play, incentive, and every encouragement.
American air superiority in this war has resulted in large measure from the mobilization and
constant application of our scientific resources.

"Hap" Arnold

We should base our security upon military formations which make maximum use of science and
technology in order to minimize numbers of men.
Dwight D. Eisenhower

The most signal contribution made by Alfred Thayer Mahan in the field of military doctrine was
his recognition that the conduct of war changes rapidly with technological advance. Weapons, he



said, advance faster than the tactics and concepts of war for employing those weapons. Thus
military systems always lag behind weapon capabilities.
Dae 0. Smith

Performance means initiative-the most valuable moral and practical asset in any form of war.
Sholto Douglas

Another debate concerns the interaction of technology and doctrine: Which should be

paramount? Should technology serve doctrine and so produce weapons that fit preconceptions

and prejudices? Or should doctrine be adapted to make best use of what technology has to offer?
Jonathan Alford

In England the great need in the earlier days of the war was for interceptors designed for
maximum climb, maneuverability and speed. These were perfect for bringing down German
bombers over England. But how different is air war in 1943 when we are sending our bombers
by the hundreds over Germany. The requirements are now focused on the matter of longer
fighting range.

"Hap" Arnold

New conditions require, for solution—and new weapons require, for maximum application—new
and imaginative methods. Wars are never won in the past.
Douglas MacArthur

An air force is aways verging on obsolescence and, in time of peace, its size and replacement
rate will always be inadequate to meet the full demands of war. Military air power should,
therefore, be measured to alarge extent by the ability of the existing air force to absorb in time of
emergency the increase required by war together with new ideas and techniques.

"Hap” Arnold

In many instances the information displayed for the commander, when traced back to its origins,
rests upon an assumption, an estimate, or an extrapolation of data derived from a field trial of
some weapon or item of equipment. Commanders, who have seldom participated in deriving the
algorithms by which the information on display before them was drawn, tend to accept the given
dataasreliable fact, especially when the data are presented in numerical form. These soft linksin
the chain of remote inputs are fatally easy to overlook.

l. B. Holley, Jr.



Effects of Introducing Technology

The development of a new weapon is generally hindered by a kind of enthusiasm that
concentrates attention on maximum capabilities in performance. This particular kind of violation
of the law of diminishing return incurs the penalties [of two] mistakes—premature use and failure
to exploit initial gains.

J. M. Cameron

The bias toward the offensive creates specia problems in any technologically new situation
where there islittle or no relevant war experience to help one reach a balanced judgment.
Bernard Brodie

Out of the 16,000 V-1s launched against England and the Low Countriesin 1944-5, nearly 7,000
were to be destroyed by fighters, anti-aircraft guns, or barrage balloons. Yet the first waves
suffered only 2 per cent attrition. Within a week, however, near to 50 per cent was being
registered. Towards the end of the attacks on England, anti-aircraft batteries were shooting down
up to 80 per cent of those V-1sthat crossed their sights.

Neville Brown

We know from even the most casual study of military history how falible man is in matters
concerning war and how difficult it has been for him mostly because of the discontinuity of wars,
to adjust to new weapons. Y et compared to the changes we consider now, those of the past, when
measured from one war to the next, were almost trivial . And almost aways in the past there was
time even after hostilities began for the significance of technological changes to be learned and
appreciated.

Bernard Brodie



Cumulative Effects of Technical Changes

Within a given sector, the improvement of overall performance will stay gradual for quite awhile
but then become ever more rapid. Then it will progressively slow down again, as the said
technology matures. Both the acceleration and the retardation are likely to start quite suddenly.

Progress in a particular direction, aircraft speed or whatever, is usualy registered via a
diversity of increments (more exotic fuel, innovations in engine design, improved wings and so
on). Nonetheless, the cumulative result is likely to approximate a sigmoid curve [of sudden
acceleration and deceleration).

Neville Brown

The Allies proved that extermination raids of strategical importance were possible. The
components of their success were: (1 ) Concentration of raiding forces on one target. (2)
Combination of day and night raids.(3) Simultaneous application of hew means and methods:
radar interference, bomber-stream, etc.

Adolf Galland

Using al four survivability strategies—fast reaction coupled with warning, dispersal, hardening,

and mobility—SAC can be certain that a sufficient percentage of its strike forces, as well as their

command and control, will survive under any circumstances to retain superior strike capability.
Thomas S. Power



Technology and Numbers

We have never been likely to get into trouble by having an extra thousand or two of up-to-date

airplanes at our disposal. As the man whose mother-in-law had died in Brazil replied, when

asked how the remains should be disposed of, "Embalm, cremate, and bury. Take no risks."
Winston Churchill, April 1938

One can never have too many guns; one never has enough.
Napoleon

The burning wreck of one aircraft or one white parachute spilling out against the sky were often
glimpsed by many pilots when they twisted and turned five miles high. There can be no doubt
that in the confused and intricate air fighting, many of our claims were duplicated, but, wisely,
those in authority were not concerned with mere numbers, but with the greater issues of whether
or not the Luftwaffe was being held at bay.

"Johnni€" Johnson

Records previously thought to reveal that anti-aircraft artillery was twice as effective in coastal
locations as when it was employed deeper inland were persuasively reinterpreted to show that
[the results] were due to the impossibility in that environment of checking gunners claims
against the number of crashed enemy aircraft subsequently discovered.

Neville Brown

Some of the areas where our modeling of air combat greatly needs improvement:
- Lethality—too often overestimated.
- Command creativity—too often neglected.
- Employment strategy options—too often ignored.
Wilfred L. Goodson

The hope of the wisdom essential to the genera direction of men's affairs lies not so much in
wealth of specialized knowledge as in the habits and skills required to handle problems involving
very diverse viewpoints which must be related to new concrete situations. Wisdom is based on
broad understanding in perspective. It is never the product of scientific, technological, or other
specializations, though men so trained may, of course, acquire it.

Wallace B. Donham

It is true that [in Germany in World War 11] unheard-of inventions and progress were made in
individual fields, far ahead of the rest of the world, but they all came too late and, . . . they came
in such small numbers that they could no longer be decisive.

Karl Koller



Reactionsto Technology

The great bomber can use weapons other than the hydrogen bomb, just as the policeman can
discard his pistol for the truncheon.
J. C. Slessor

If aman'strust isin arobot that will go around the earth of its own volition and utterly destroy
even the largest cities on impact, he is still pitiably vulnerable to the enemy who appears on his
doorstep, equipped and willing to cut his throat with a penknife, or beat him to death with a
cobblestone. It is well to remember two things: no weapon is absolute, and the second of even
greater import—no weapon, whose potential is once recognized as of any degree of value, ever
becomes obsol ete.

J. M. Cameron

No form of transportation ever really dies out. Every new form is an addition to, and not a
substitution for, an old form of transportation.
Air Marshal Trenchard

When offensive weapons make a sudden advance in efficiency, the reaction of the side which has
none is to disperse, to thin out, to fall back on medieval guerrilla tactics which would appear
childish if they did not rapidly prove to have excellent results.

Gen G. J. M. Chassin

For the wealthy nation, the probability of loss exceeds the possibility of gain and dictates its role
as the defender. The unburdened opponent, enjoying the prospect of gain for comparatively
insignificant loss, retains the initiative. He may endlessly alternate threat of action with pretense
of compromise and continue no wise in danger of diminishment. When the utmost possible gain
isachieved in thisway, he may still attack at his own discretion.

J. M. Cameron

The highly sophisticated industrial economy of the advanced nations of the world, the degree of
urbanization of their demographic distribution, and the high standard of living, make them very
sensitive to weapons of mass annihilation and area destruction. On the other hand, the
underdeveloped areas of the world display a hardening of conflict when faced with such weapons
and resort to guerrilla warfare, where man is superior to machine. . . . People used to high
material standards of living are most unlikely to harden their will in the face of mass annihilation
and area destruction and resort to guerrillawarfare.
S. T. Das

It is sufficiently proved in history that rude and semi-barbarous nations, ill-armed and with little
of what is called discipline, often discomfit the systematic armies of scientific technicians and
accomplished generals.

Robert Jackson

The scientific and technical talents of the contemporary world are spread rather evenly among all
potential contenders. This means that whoever invents whatever new device to supplement his



power, the other will not be long in shaping it himself for his own uses. While he is doing it, his
primary interest will be not in bringing the device to maximum effectiveness, but in the study of
it for deficiencies.

J. M. Cameron

For over a month after the V-1s began to fall, interception was poor and most missiles reached
London. Through desperate efforts the defense system eventually attained a ninety per cent
efficiency. Yet this improvement was gained more through revised techniques and coordinated
teamwork than through the introduction of new technology.

We expected the V-1s to bombard Antwerp after we had taken that city for our principal
European port of supply, and hence we set up the most formidable air-raid defense system ever
devised. Nothing was spared to make it work. The buzz bombs came as predicted. Again, over a
month of operational development was necessary before the efficiency level was raised to the
point where most of the V-1s dispatched against us were destroyed.

All this. . . illustrates that what is technically feasible is not necessarily tactically possible.

Dae 0. Smith



Principles of War
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Foundation

If there were a college degree in War, the required "foundation” courses might be the
commonly accepted principles of war. We've included some useful "electives’ at the end, as
well.

Principles of War are only the principles of common sense applied to war.
J. C. Slessor in alectureto Air War College, 1957

The ideas about strategy which have evolved from time to time no sooner gained acceptance

than they were stripped to their barest essentials and converted into maxims or, as they have

latterly come to be called, "principles.” The baggage that was stripped normally contained the

justifications, the qualifications, and the instances of historical application or misapplication.
Bernard Brodie

Principles of war, though they can be simply stated, are not easy to learn, and can never be
learned from books alone. They are the principles of human nature; and whoever learned from
books how to deal successfully with his fellows? War which drives human nature to its last
resources is a great engine of education, teaching no lessons which it does not illustrate, and
enforcing al its lessons by bitter penalties.

Walter Raleigh in War in the Air

The primary elements of tactics are to be seen in their simplest form in a fight between two
unarmed men. They are: to think, to guard, to move, and to hit.

Before a bout opens, each man must consider how best to knock out his adversary, and though
as the fight proceeds he may be compelled to modify his means, he must never abandon his aim.
At the start he must assume a defensive attitude until he has measured up his opponent. Next he
must move under cover of his defence, he must assume the offensive and attempt to knock him
out. In military terms, the four primary tactica elements are: the am or object, security,
mobility and offensive power.

If the two pugilists are skilled in their art, they will recognize the value of three accentuating
elements. They will economize their physical force, so as not to exhaust themselves
prematurely; they will concentrate their blows against the decisive point selected, the left or
right of their opponent's jaw, or his solar plexus, and throughout will attempt to surprise him—
that is, take him off-guard, or do something which he does not expect or cannot guard against.
In military terms these accentuating elements are: economy of force, concentration of force, and
surprise.

J.F. C. Fuller

It should be remembered that the statements of the Principles of War were derived from study
of surface operations and written by soldiers with ground warfare in mind. They stem from
periods of history when the airplane existed only in the minds of men.

Nathan F. Twining quoting a 1947 Air War College seminar

Too often we see the principles of war regarded as instruments applicable by man, rather than as
limits to his choice of actions. The constantly cited nine principles of war are honored about



equally among them by misapplication and misunderstanding. Their authority dare not be
challenged, however, and they are to be recognized as masters rather than servants. Like al
good masters, their bounty makes them seem as servants when properly obeyed. When their
demands are ignored, their punishments are justly severe.

J. M. Cameron



Objective

The principle of the Objective means, foremost, that military operations must be consciously
aimed at an understood purpose. Because the operations of each echelon of command are
aimed at distinct, feasible, and normally measurable goals (take that hill, destroy that bridge),
thereis a tendency to confuse the task or target with the actual object of an operation.

The ordinary man is much more likely to do the right thing if he really understands why he is
doing it, and what will probably happen if he does something else; and the best basis for sound
judgment is a knowledge of what has been done in the past, and with what results.

J. C. Slessor

General MacArthur approved [my] program and said to go ahead, that | had carte blanche to do
anything that | wanted to do. He said he didn't care how my gang was handled, how they
looked, how they dressed, how they behaved, or what they did, so long as they would fight,
shoot down [Japanese airplanes], and put bombs on the target.

George Kenney

The mission of tactical fighter and fighter-bomber unitsis to engage in operational missions, as
directed by higher echelons within the theater air structure. These operations may be
independent of or in conjunction with surface action, but in any event are al directed toward the
effective, efficient, and economical accomplishment of the theater commander's assigned
mission.

Air Force Manual 51-44, 1953

There were two extremely important points about him [Yamamo